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[57320-65-7] 



CACUNAS 



(MW 344.17) 



(reagent for active ester formation; 1 synthesis of amides,' es- 
ters, 2 thloi esters 3 from caxboxylic adds; peptide synthesis') 

Physical Data: nip 125-127 °C. 

Preparative Method: prepared by reaction of 6-chioro-i- 
hydroxybenzorriazole with p-chlorobenzenesulfonyl chloride 
in 1M aqueous NaOH/ether. 

Purification: recrystallszatiori from benzene/petroleum ether. 

Handling. Storage, and Precaution: stable for long periods in 
the absence of moisture and light. 



Active Ester Formation, 6-Chloro4-(p-chlorobenzenesul- 
foivyloxy)benzotriazole (1) converts carboxylio aoids to the 1- 
acyloxybenzoniazole derivatives (2) in good yield (eq A 
study of several related reagents found (1) to be most suitable 
based on overall considerations of reactivity, stability, and ac- 
cessibility. The reaction occurs rapidly (usually less than 1 h) in 
the presence of one equivalent of TrUthylamine in CHCIj or 
EtOAc; the more polar solvent MeCN is required if Pyridine is 
used as base. The active esters (2) can generally be isolated as 
stable, crystalline solids. 

The active esters (2) react readily in the presence of base with 
amines, 1 alcohols,* and certain thiols 5 to provide amides, esters, 
and thieesterS, respectively (eq 2). Aminolysis is generally 
rapid, as is reaction with primary alcohols; use of secondary al- 



cohols such as t-propanol requires higher temperature (boili^ 
CHC1;), while no reaction is observed between (2) and ?- 
bufanol. 



i 1 equiv Ei s N. pyridine R^^NR'R.' 
" '-methyl morphoissie 



U K 



CHOjorMeCN 

R'SHCR'-PhorPhCHj) 



I equiv EtjN, EtGAe 



O 



Ester formation may also be achieved without isolation of (2) 
by mixing a carboxylic acid and an alcohol with (1) in the pres. 
ence of two equivalents of base (eq J). 2 Formation of the 1- 
alkoxy-6-chlorobcnzotriazole as byproduct is suppressed by (he 
use of ether as solvent rather than CHC1 5 ; use of pyridine in 
MeCN is also suitable. 



PhCOjH + MtOH - 
6.5 equiv 



Similarly, one-pot amide synthesis is possible;' formation of 
sulfonamide by direct reaction of (I) with amine is avoided by 
using jV-methylmorpholine or pyridine as base instead of EtjN," 

Peptide Synthesis. This method of amide bond formation has 
been used for peptide synthesis; the active ester is usually re- 
acted with the amino component in situ (eq 4). s 

ChzNH^XOjH K W 

o HCl'H-iN CCbEt 2 sqii'.v v-mrthylmorpholu* 



These reaction conditions have advantages over the popular 
1,3-Dicyclohesykarbodiimide (DCC) method, not least that the 
sulfonic acid and hydroxybenzotriazok co-products can be 
washed out with aqueous sodium bicarbonate. In the coupling oi 
/V-proiected L-asparagine or L-glutamine wife amino compo- 
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-, ft ts, no dehydration of the side-chain amide (to the nitrile) was 
Served. Free hydroxy or imino groups do roc cause problems. 
SV jhown by the successful preparation of serine-, tyrosine- and 
'^•(idine-containing peptides. 

;Usirig the coupling of Cbs-Phe-Ile-OH with H-Prc-OBn in 
)j»£F as a tesl » * e degree of racemization using (1) with various 
lasts was compared with other methods; less racemization oc~ 
'^artd using (J) than with DCC. i!> A more extensive comparison 

' degree of racernizauon has also been reported.'' 



(a) Etoh, M.; Nojima. H.; Notani. J.; HsgiwanL D., Takai, K. TL 
'.1974. 3089. (b) Itoh, M.; Nojima, H.; Noam, J.; Hagiwara, D.; 
; . Taksi, K. BCJ 1973, 5/, 3320. 
<$.: itoh, M.; Hagiwara, D.; Notani, J. 5 1975, 436. 
g..-Horiki, K. SC 3.977. 7, 251. 

Kitada. C: Fujino, M. CPS 1978, 26, 585. 
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"CMorocyaiioketene 1 




%6010-&9-l) CjClNO (MW 101.49) 

rj&rictionis as a potent dectrophiie in reactions with a wide van- 
of ketenophiies including alkenes, 3 alkynes, 4 arylaldehydes, s 
and immes*" 8 ) 

fMtemau Name: CCK 

'^Preparative Methods: chlorocyaaoketesis readily undergoes 
■ self-condensation and must be generated in situ prior to u$~ 
. , .age. By generating the keteae in the presence of a 
• - ketenophile, concentration-related difficulties are circmn- 
. vented and yields are greatly improved. 2 A most convenient 
route to she title compound is afforded by the thermal decom- 
•■■ -position of pseudo esters of azidofuranones. Starting with 
^commercially available mueochloric acid the desked 
';/ furarjone is synthesized in a rwo-step process: etherificarion 
and azidation (eq 1). Alcohols with at least three carbons, 
such as isopropanol, are desirable for the etherification in or- 
, • der to minimize the detonation capability of the subsequent 
' azide. 3 



Cycloaddirions to Alkenes, Cycioadditions of 
*[orocyar»oketene (CCK) to alkenes give good yields of the 
torrespofidinj? cyclobutanone and include additions to di N tri-, 
M tetrasubstituted alkenes. The addition process is in complete 
i0 «ird with a concerted R 2, + „2 a mechanism. Cyclobutanones 
(U (2), and (3) are obtained by a highly stereoselective route as 
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evidenced by the formation of their respective single diasrereo- 
mers (eqs 2-7). 




Alkenic ketenophiies with higher rtucleophilic character react 
with CCK in a dipolar fashion. For example, treatment of cyclo- 
pentadiene with CCK gives a 55:45 mixture of diastereomers 
(eq 8). Further exemplifying this dipolar mode is the. reaction of 
the keten© with dihydropyran (eq 9), whose product likelyarises- 
from a proton transfer process involving a zwitterionic inter- 
mediate. 5 
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